stantial difference in the rate and extent of drug absorption. BE is tested in single-dose pharmacokinetic generally involving 24 to 36 healthy subjects under both fed and fasting conditions (1) . Statistically, the BE standard requires that the entire 90% confidence interval (CI) of the log-transformed ratios of the test/reference for the maximum plasma concentration (C max ) and the area under the plasma concentration time curve (AUC) fall within the bounds of 80% to 125%. This is based on the judgment that a difference <20% between products would not result in a clinically-significant problem. Therefore, the test product is not significantly less than reference (T/R = 80%) and a reference product is not significantly less than test (T/R = 80%). As all data are expressed as T/R, this becomes 100/80 or 125%. In a recent analysis of 258 BE studies of AEDs the 80% to 125% BE rule resulted in <15% variability in AUC and C max in 99% and 89%, respectively (2) .
Concerns
Beginning around 2005, patients, advocacy groups, and physician healthcare providers (HCPs) expressed concerns about the potential danger of generic substitution in patients with epilepsy. Generic versions of the older AEDs, specifically carbamazepine and phenytoin, had a history of problems (3). These concerns, in part, focused on the FDA's BE standard and testing methodology. First, because comparison testing typically used healthy volunteers in single-dose pharmacokinetic studies, it was thought that significant bioavailability differences in persons with epilepsy could be missed. Second, by using average BE data, it was thought that individual patients with outlier bioavailability results would be missed. Third, many believed the acceptable ratio range of 80% to 125% was too broad, and a narrower standard was indicated. Fourth, BE studies do not address concerns regarding generic-to-generic substitution.
Some of the concerns that HCPs had may have stemmed from misunderstanding of the 80% to 125% interval. Some HCPs incorrectly thought that the standard meant that the ge-neric product was allowed to contain between 80% and 125% of the active ingredient per dose compared with the brandname product. Others did not understand that it is the statistical 90% CI for the pharmacokinetic ratios that must be within 80% to 125%. For the entire 90% CI to meet this standard, the mean C max and AUC values of the generic product should actually lie quite close to that of the reference standard (4) .
Position Statement
In 2007, the American Epilepsy Society (AES) issued a position statement on the generic substitution of AEDs that shared the concerns of patients, advocacy groups, and HCPs. It differed in some respects from the positions taken at that time by the American Academy of Neurology and advocacy groups like the Epilepsy Foundation. The AES position supported the development and completion of a valid, controlled, prospective clinical trial in people with epilepsy (with a protocol approved by the FDA) that would investigate the differences between the same AED formulations from different manufacturers. Until such data became available, the AES opposed generic substitution without physician and patient approval.
New Studies
As a result of the concerns raised by patients and the medical community, the FDA provided funding for two major studies of generic versus brand-name lamotrigine in persons with epilepsy. These real-world studies were the BioEquivalence in Epilepsy Patients (BEEP) study and the Equivalence Among Generic Antiepileptic Drugs (EQUIGEN) study (5, 6) .
In the BEEP study, lamotrigine BE was examined in "generic brittle" patients with epilepsy under clinical use conditions (5) . Immediate-release lamotrigine produced by the first FDAapproved generic manufacturer and brand-name Lamictal (Glaxo SmithKline, Inc., Brentford, UK) were dispensed in a blinded way as 100 mg tablets to 34 subjects at the patient's usual dose, with or without concomitant AEDs. Using a fourperiod crossover design, pharmacokinetic (C max , AUC, C min , reference-scaled average BE analysis, and within-subject variability) comparisons were made for each of the four 2-week treatment periods. The results indicated that the generic product showed BE to brand on all these measures. Indeed, the 90% CI s of the mean for steady-state AUC, C max , and C min for generic-to-brand average BE and reference-scaled average BE were very close to 100%.
In the EQUIGEN chronic dosing study, lamotrigine was again the AED examined (6) . The study design had important differences from the BEEP study. Two marketed generic lamotrigine products with the most disparate C max and AUC (based on in vitro and manufacturer data) were studied in an attempt to learn if they had substantially different BE in persons with epilepsy. Thirty-three patients taking 100 to 400 mg twice daily of immediate-release lamotrigine were randomly switched back and forth, twice, between these two generic formulations with pharmacokinetic data measured. The results showed that in chronic dosing with these two most disparate lamotrigine formulations, the 90% CIs of the ratios of the dose-normalized AUCs and C max were 98% to 103% and 99% to 105%, respectively (6) . In the EQUIGEN single-dose study presented in abstract form at the 69th An-nual Meeting of the AES in December 2015, 48 patients taking one AED took two disparate generic forms of lamotrigine, and again, BE was shown, with no significant within-subject variability (7) .
Position Statement
The results of these two BE studies, done in patients with epilepsy under clinical conditions, support the validity of the FDA BE standards. As a consequence, the board of directors of the AES has approved a new position statement (Appendix) regarding generic switching of AEDs. It not only confirms that the FDA's standards for BE are appropriate for persons with epilepsy, but it also supports ongoing research and makes practical recommendations for HCPs who prescribe or dispense generic forms of AEDs.
Implications
Patients and providers can now have reasonable confidence of BE when switching from brand-name to generic, or between generic, immediate-release AEDs. When presenting this to patients, providers will likely encounter questions or concerns. Patients are usually skeptical if they previously experienced increased seizures or other adverse effects when they switched from brand-name to generic AEDs. It may be helpful to counsel them about the possible reasons for this. One explanation is that after switching to a generic AED, patients who experience increased seizure frequency, duration, or severity may attribute this to the switch even though it could be due to the natural variation of seizures. Other reasons, such as emotional stress due to switching or decreased adherence due to differences in pill appearance, could result in seizures or adverse effects. With many patients, HCPs may find it helpful to spend extra time discussing these alternative explanations for past negative experiences and how the present studies provide reassurance about the safety of switching from brand-name to generic, and between generic formulations of, immediaterelease AEDs.
